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EXPERIMENTAL RESEARCH FOR TECHNOLOGICAL
PREPARATION OF ARTEMIA (ARTEMIA)
ARTIFICIAL CULTIVATION IN SALT LAKES

Abstract. An integral part of the technological preparation of artificial cultivation of brine shrimp in saline
water is a set of preliminary experimental work to assess the quality of cysts. It has been shown that during the
winter period, activation of Artemia cysts occurs from the initial hatching values of 5-10 % to 72-99 %. The most
optimal salinity range for hatching nauplii is a salinity of 20-30 g/l. With an increase in salinity above these
indicators, hatching decreases. The size of hatching of Artemia depends on the salinity of a natural reservoir. In
reservoirs with salinity of 50-80 g / 1, higher hatching rates were obtained than with salinity of 150-160 g/I. Higher
hatching rates are observed when using natural lake water for incubation. During incubation of cysts in a standard
solution and fixed salinity and temperature conditions, the development rate of various stages of nauplii from the
beginning of the opening of cysts (breaking stage) and pre-nauplius to active nauplii is shown. After 1.5-2 h after the
mass appearance of pre-nauplii, they completely change into the nauplius stage.

Key words: Artemia, cysts, nauplii, hatching, salinity.

The valuable crustacean Artemia parthenogenetica Barigozzi 1974 (Anostraca, Artemiidae) inhabits
the salt lakes located on the territory of the Irtysh plain and the Kazakh Uplands [1].

Depending on the water content of the year in lakes with different salinity, 1 to 4 generations are
born. Significant variability of climate and water regime is reflected in the species diversity of aquatic
organisms, forage availability, productivity, and, as a consequence, in the volumes of cysts extraction. In
order to maintain a stable state of Artemia populations in lakes under the conditions of changing
environmental factors, there is a need to carry out measures to artificially increase their numbers and
create favorable conditions for the reproduction and development of crustaceans.

Currently, there are a number of methods and technologies for artificially increasing the productivity
of salt lakes. At the same time, it is proposed to use incubation workshops, special pools and artificial
ponds for obtaining juveniles or adult crustaceans [2,3,4,5,6,7]. At the same time, a very promising
direction is obtaining of planting material of different ages directly in the lake without using incubation
equipment.

To carry out work on experimental reservoirs as part of the technological preparation for the
production of juvenile Artemia, a number of laboratory studies was carried out. The material for the
experiments was collected in salt ponds of Pavlodar region during expedition trips. This report presents
the results of experimental work carried out using artemia cysts collected in lakes with different salinity
during the period from March to October.

Analysis of cyst samples from various lakes showed that in the fall thick-celled cysts have a low
percentage of hatching nauplii. During the winter period, cysts are activated and in spring the eggs reach a
high degree of maturation, hatching reaches 72-99 % (figure 1).
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Figure 1 — Breaking of Artemia nauplii in different seasons

Carrying out special works on the activation of cysts from various reservoirs allows you to select
Artemia strains with high maturation rates (size, efficiency, production and hatching rate) for use in
growing processes.

Due to the fact that the lakes have different salinity values, it is advisable to find out the optimal
salinity range for hatching nauplii. Laboratory studies in incubation media with artificial salinity (water +
NaCl + NaHCO3) and with cysts collected from lakes with different salinity showed that the highest hatch
rates are observed within the salinity of 20-30 g / 1 (table 1). With an increase in salinity above these
indicators, hatching decreases.

Table 1 — Hatching of Artemia nauplii with different salinity of the artificial environment

Salinity of lake water, Salinity, g /1
g/l 20 30 50 60 70
50 82+1,3 84+1,2 68+8,7 24+1,5 8+0,9
80 66+4,8 70£1,2 3543,5 26+0,3 14+4,1
150 32+43,5 29+1,5 3+0 1,8+0,8 0
160 39420 30+2,1 80,9 4,5%1,5 0,060,01

At the same time, the experiment showed that the hatching rate of Artemia depends on the salinity of
the natural reservoir from which the cyst sample was extracted. So, cysts collected in less saline lakes
(50-80 g / 1) had higher hatching rates than cysts from a reservoir with salinity of 150-160 g /1 (figure 2).
Thus, obtaining such preliminary data will allow you to plan the collection of material for use in
technological processes of cultivation, taking into account the salinity of the mother lake.

o

| - - 2 =
20 30 30 60 10
——50g/1 B0g/1l——150gf1=—160g /1 Salinity, g /|

Figure 2 — Breaking of nauplii from lakes with different salinity in different incubation environments
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Due to the fact that the artificial medium used in the experiments differs from natural waters in
chemical composition, an experiment was conducted to assess the effect of natural water on the hatch rate.
The experiments used natural water from Lake Axor (salinity during the season 55-85 g / I, pH 8.5,
chloride water, type II). The results of the experiments showed that when using natural water from Lake
Axor for incubation (it was diluted to the required concentration), a similar tendency for hatching to
decrease with increasing salinity was observed. In the experiments, the number of embryos that left the
cyst and hung under an empty shell was separately taken into account (the inner membrane, still attached
to the shell — the «parachute» stage). In natural water, hatching at high salinity was higher than in artificial
solution (table 2). The number of «parachutes» with increasing salinity of the solution also increases,
which indicates a decrease in the rate of hatching in more salty water and the need for a longer time to
rupture the egg shell and release the embryo.

Table 2 — Change in the amount of hatching nauplii and «parachutesy in various incubation media, %

Water from Axor lake

Salinity, Standard solution
g/l hatching «parachutes» hatching «parachutes»
20 82+1,3 0,0 7542,5 2,5+0,2
50 68+8,7 6,2+1,5 59+14,5 5,6+1,6
60 24+1,5 21,345,1 3544,0 17,9£2,8
70 8+0,9 12,742,5 34+1,0 6,9+0,1
80 - - 40+13,0 10,8+0,2

In order to quickly assess the rate of hatching of nauplii during the observation of the incubation
process, an experiment was carried out (salinity 20 g / 1, 20-22 °C, activation of 3% H,0,) with constant
fixation of the time of appearance of «parachutes», pre-nauplii and nauplii. According to its results,
periods of the appearance of postembryonic stages of development of the crustacean were revealed:
1.5 hours after the beginning of the opening of the cysts (breaking stage), the first «parachutes» appeared,
which, after 40 minutes, began to separate and go into the stage of pre-nauplius (figure 3). Over the next
hour, pre-nauplii pass into the stage of active nauplii. After 1.5-2 h after the mass appearance of pre-
nauplii, their complete transition to the nauplius stage occurs.

100 -

20 1
4II:|-
. .
L n L
200

a | 100 150 200 250
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O pre-nauplii W nauplii Time, min

Figure 3 — Dynamics of changes in the initial stages of nauplii development

Thus, the conducted experimental studies indicate that in technological preparation for the cultivation
of brine shrimp in salt lakes, it is necessary to conduct laboratory studies of the quality of the cysts used,
take into account the influence of salinity of water on the hatching rate of brine shrimp, and select strains
of brine shrimp that are most tolerant to the chemical composition of the recipient reservoir water.

The studies were supported by the grant of the State Committee «Science Committee of the Ministry
of Education and Science of the Republic of Kazakhstan» No. AP05132859.
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C. TopatireipoB aTeIHAaFkI [1aBiogap MeMIIeKTETTiK YHUBepcHuTeTI, KazakcTan

T¥3/bl KOJIAEPIAE APTEMUAHBI (ARTEMIA) )KACAH/IBI ’KOJIMEH OCIPY I
TEXHOJIOTI'USAJIBIK JAUBIHIAMA YIIIH 9KCIIEPUMEHTAJIAbBI 3EPTTEYJIEP

AnHoranusi. Epric jkaranmaysl MEH Ka3aKThIH YCaK LIOKbICHI ayMaKTapblHIA OpHANACKaH TY3Ibl KeJeple
Artemia parthenogenetica Barigozzi 1974 6arans! masas! MekeHae# 1. [1lassHABIH OHOIOTHUSIIBIK JKOHE SKOIOTHSIIBIK
cuTIaTTaMasIapbl KIMMATTHIH JKOHE Cy PEKUMiHIH 03repyiHe auTapIIbIKTail ToyeIi.

ApTeMusi TIONYJISLUSIAPBIHBIH KaFaibIH TYPaKThl YCTAy MaKCaThIHIA KOJAEPC LIAsHABI XKaCaH/Ibl )KOJIMEH
MOJIBIKTBIPY OOMBIHIIIA ic-TITapaiap >Kyprizy KaxerT.

Ty3np1 Kennepae apTeMHSHBI JKacaHIbl ©CIPYIIH TEXHOJOTHSUIBIK IalbIHIBIFBIHBIH Kypamnac Oediri ImasH
LUCTaapBIHBIH canachklH Oarajiay OONBIHINA aj/IbIH ajla SKCIEPHUMEHTTIK )KyMbIcTap KelleHi 00Jbin tabbitansl. Kpic
Ke3eHl Ke3iHJe apTeMus LUCTaJapbIHBIH OCJICEHIUNTT TYBUTYABIH OacTamkbl MeimuepiepineH 5-10%-nman Gacram
72-99%-Fa neitiH KepceTinreH. OpTYpil Cy KoWMalapbhlHaH HUCTaIapasl OeJICEeHIICHIIpY OOMBIHINA KYMBICTAP IBI
KYPri3y oapisl TEXHOJOTHSUIBIK ©cipy YpIicTepiHae KONJaHy YIIH apTeMusl ITaMAapblH TaHAayFa MYMKIHIIK
Oepeni.

HaymmycTtapaslH TYBUTYBI YITiH TY3ABUTBIKTEIH aca THiMII mieTi 20-30 r/71 601bIT TaObUTaThIH TY3IBUTBIK. OCHI
KOPCETKIIITePACH TY3IbUIBIKTHIH apTYBIMEH TYBUIBIMHBIH TOMEHJIEY1 KYPE/Ii.

ApTeMus TYBUIBIMBIHBIH MeJIeliepi TaOUFH Cy KOMMACHIHBIH TY3IBUIBIFbIHA Toye . Ty3aeisirsl 150-160 1/1
Cy KoiimanmapblHa Kaparanna, TY3AbUIBIFBI 50-80 r/m GonaThiH Cy KOoWMamapbhlHIa TYBUIBIMHBIH aca >KOFaphl
KOPCETKIIITEPi aJIbIH]IBI.

Toxipubene KOJMAaHBUIATBIH JKacaHABI OpTa XUMUSJIBIK KypaMbl OOHMBIHINA TaOWUFH Cy KOWMallapblHAH
epeKIIIeNIeHe i, OChIFaH OaiIaHBICTHI TYBUIBIMHBIH KOPCETKIIIiHEe TAOUFN CYABIH dcep eTyiH Oaranay YLIIH Txipuoe
xyprizinai. Toxipubene AKCOp KOJNIHEH OKCNIHICH Cy KOJNIAHBUIABI (MayChiM Ke3iHAE TY3ABUIBIK MeJIIepi
55-85 r/n, pH 8.5, cy xmopuari, II tunti). JKypriziaren 3eprreynepiiH HOTHXKeIepl AKCOp KOJIIHEH OKETiHTeH
TabuFn CyJpl MHKYOAIMsiFa KOJJIAaHFaH Ke3J/e, TY3IbUIBIKTHIH apTYBIMEH TYBUIBIMHBIH TOMCEHAEYIHIH yKcac YpaHici
OaliKaIbl.

Toxipubenepae mucTagaH MBIKKAH YPBIKTAPIBIH CaHbl MEH 00C KaOBIKIIAHBIH aCThIHIA acTaldbUIapAbIH (911
KaOBIKIITaFa ska0bICKaH 1IIKi MeMOpaHa — «IapairoT» caThIChl) MOJIIIEPIIePi JKeKe eCenTeN/I.

Taburu cyma TYBUIBIMHBIH MOJIIIEpi TY3IBIIBIKTBIH JKOFaphl MOJIIIepiepi Ke3iHAe »KacaHIbl epiTiHIire
KaparaHja Jxorapbl Oonabl. EpiTiHOIHIH TY3IBIIBIK MOJIIEPiHiH KOFapiaybIMEH «ITapalmioTTepAiHy MeJmepi ae
WIFasabl, OYJI TY3IBUIBIFBI aca JKOFapbl Cy/a TYBUIBIM KapKbIHIBUIBIFBIHBIH TOMEHJCYIH KOHE >KYMBIPTKAHBIH
KaOBIFBIH Kapy MEH YPBIKTBIH 00CaThUTybIHA aca y3aK yakKbIT KaKET eKeHiH ganengeni. l{ucranapapiH ctaHaapTThi
epITiHAI MEH TY3IBUIBIK [IEH TeMIIepaTypaHblH TYPAKTaHIBIPBUIFaH MapTTapa HHKYOAMsCHl Ke3iHe UcTalapAblH
amelTybiHaH (breaking stage) Oactam, anabl-Haymmycrap (pre-nauplius) MeH OeiceHnIi HayIutMycTapra JeiiH
HaYIUTMYCTap AaMYBIHBIH 9pPTYPJl Ke3eHAep KapKbIHIBUIBIFBI KOPCETUIreH. ANIbI-HAYILUTHYCTap/IbIH JKalnai nanaa
GomysiHaH 1,5-2 caraTTaH COH OJIapAbIH HAYIIMYC AEHTeHiHE OTyl )KYpei.

Tyiiin ce3nep: apTemust, ucTanap, HayIINyCTap, TYBUIBIM, TY3/IBbUIBIK.

A. B. YoacekuH, K. U. AxmetoB, A. U. JIyHbKoOB,
H. T. Epxkxanos, T. 7K. A0bL1XacaHoB, A. Y. AObLIXacaHOBa

ITaBnomapckuil rocygapcTBeHHbI yHuBepcuteT uM. C. TopaiirsipoBa, KasaxcTtan

3KCHEPUMEHTAJIbHBIE UCCJIEJJOBAHUSA JIJIS1 TEXHOJIOTMUYECKOM MOJATOTOBKH
HNCKYCCTBEHHOI'O BBIPAIIIMBAHUA APTEMUU (ARTEMIA) B COJIEHBIX O3EPAX

AHHoTauus. B coneHbIx o3epax, pacnoyioKeHHbIX Ha TeppuTopusax [IpuupTteinickoir paBHuHb U Kazaxckoro
MEIIKOCOIIOYHHKA, 0OUTAET LICHHBIN pauok Artemia parthenogenetica Barigozzi 1974.

Buonornveckue 1 3KOJIOTHYCCKUE XapAKTSPUCTHKH pavyka B 3HAYUTEIHHOMN CTEIICHH 3aBUCAT OT U3MEHYHBOCTH
KIUMaTta W BOJHOTO pexkuma. C [edbl0 MOJAep:KaHHsS CTaOMILHOTO COCTOSHHSI HOMYJSIMA apTeMHH B 03epax
CYIIECTBYET HEOOXOIUMOCTh B MMPOBEACHUU MEPOIPUATHIA IO UCKYCCTBEHHOMY BOCITPOU3BOJICTBY paykKa.

CoCTaBHOW 4YacThI0 TEXHOJIOTMYCCKON ITOATOTOBKH HMCKYCCTBEHHOTO BBIPAIUBAHHE APTEMHH B COJCHBIX
03epax SBIAETCS KOMIUIEKC MpPEABAPUTEIBHBIX JKCIEPHUMEHTANBHBIX PabOT MO OIEHKE KadyecTBa ITUCT padka.
[ToxazaHo, 94TO B TEYEHHE 3UMHETO MEPHOIa IPOMCXOTUT aKTUBAIMS IIUCT APTEMHUH C HAYaIbHBIX OCEHHHUX BEINIHH
BeIKIEeBa 5-10% mo 72-99% BecHoii. [IpoBenenne paboT MO aKTHBAIMH UCT U3 Pa3IMIHBIX BOJIOEMOB ITO3BOJISET
mo0MpaTh MTaMMBI apTEeMHH ISl WCHOJIB30BAHUSI MX B TEXHOJOTHYECKHX Ipolieccax BeIpamuBanusa. Hamboiee
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ONTUMAJIFHBIM JIANIA30HOM COJICHOCTH ISl BBIKJICBA HAYIUIMYCOB sBiseT coneHocTs 20-30 1/1. C yBemmucHHEM
COJICHOCTH BHIIIC 3THUX MOKAa3aTejei MPOMCXOIUT CHIDKCHUC BHIKJICBA. BelnvnHA BBIKIICBA apTEMUW 3aBUCHT OT
COJICHOCTH MPUPOIHOTO BOJOEMA.

B Bogoemax ¢ coneHocThio 50-80 /11 OTy4eHbI 60Jiee BEICOKHE TIOKA3aTEeNN BBIKIICBA, YEM C COJICHOCTRIO 150-
160 /1. UckyccTBeHHas cpenia, UCTONb3yeMast B SKCIIEPUMEHTAX, OTIIMYAETCS OT MPUPOJHBIX BOJ 10 XUMHUYECKOMY
COCTaBy W MOATOMY OBLJT MIPOBEJCH SKCIEPUMEHT ISl OLIEHKHU BIMSHUS IPUPOIHON BOJIBI HA TIOKa3aTelb BEIKIEBa. B
OTIBITaX MCIIOJIb30BaJIach MPHUPOJIHAS BoAa M3 03epa AKcop (COJIGHOCTh B TeueHue ce3ona 55-85 r/m, pH 8.5, Boma
xyopunHasi, I1 Tum).

Pe3ynpTaThl IpoBEeNEHHBIX SKCIEPUMEHTOB MOKA3ald, YTO MPH HCIIOIB30BAHUN U WHKYOAIIMH MPUPOIHON
BOJIBI M3 03epa AKcOp HabJIoAanachk CXOAHAs TCHICHINS CHIDKEHHS BBHIKIICBA C YBEJIIMICHHUEM COJIEHOCTH. B ombItax
OTJICNIFHO YYHTHIBAIM U KOJMYECTBO 3MOPHOHOB MOKHHYBIIMX IIMCTy M BHUCIIIUX IO ITYCTOM 0OOJOYKOM
(BHYTpeHHsIsI MeMOpaHa, ellle MPUKPEIUICHHAs K 000JI0YKe — CTaausl «IapalloTay). B mpupoaHoi Bole BeIWYHHA
BBIKJICBA TIPH BBICOKHX IIOKA3aTENIX COJCHOCTH, OBLIT BBINIC, YeM B HCKYCCTBEHHOM pacTBope. KommuecTBo
«IMapairoTOB» C YBEIMYCHUEM COJCHOCTH PACcTBOPA TAKXKE YBEIHMYUBACTCS, YTO CBUACTCIHCTBYET O CHIDKCHHH
TeMIa BBIKJICBA B 0oJiee COJICHOH BOJAE M HEOOXOMUMOCTH TPU 3TOM Oo0Jiee MPOJOJDKHTEIBHOTO BPEMEHU IS
pa3pbiBa 000JIOUKH SIiIIa 1 0CBOOOXKICHHSI SIMOPHOHA.

[Ipn wHKyOauM IHMCT B CTAaHIAPTHOM pacTBOpe M (MKCHPOBAHHBIX YCIOBHSAX COJICHOCTH M TEMIIEPaTypHI
MOKa3aH TEMII Pa3BHUTHS Pa3NMYHBIX CTAIWH HAYIIMYCOB OT Hawaja packpbitusa nuct (breaking stage) m mpen-
HaymInycoB (pre-nauplius) 10 aKTUBHBIX HAYIIIINYCOB.

Crycrs 1.5-2 9 mocne MacCoBOTO TIOSIBICHUS MPEI-HAYITNYCOB MPOUCXOIUT WX MOTHBIN TMEePexXo] B CTAIHIO
HayIUIAYyCAa.

KiroueBble cji0Ba: apTeMusi, HUCTHI, HAYTIIIYCHI, BEIKJIEB, COJICHOCTb.
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